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A novel multi-sensory opto-electronic {feature extraction neural
associative retricver (MOFENAR) has beoen developed and constructeaed. The
MOFENAR is basoed on artificial ncural network (ANN) holographic
associative retrieval techniques. The innovation of the approach is Lhat
images and/or 2-D data veclors from a wmultiple number of sensors may be
uscd as input via an clectrically addressed spatial Jlight modulator
($1M) and hence processing can boe accomplished in parallel with high
throughput.. A sct of Fourier transforms of refcerence inputs can be
selectively recorded in the hologram. Photorefractive phase conjugators
arc used for the associalive retrieval and iteration of the multi-
acensory data. When convergence is rcached, the output can either be
displayed or used for post-processing computations. Computeoer simulations
of the MOFENAR architecturce bascd upon a matheoematical approach indicate
Lthe general performance of the proposed architecture and reveal
information regarding the system's characteristics. Hardwaro
oxperimental results demonstrated that the ability to recognirze and
recover dnput inmages (or vector sets) by means of dterative oplical
processing of those inputs is possible, and that this image recovery
process lends ditsel! well to many important applications. Potential
NASA applications of the MOFENAR include automatoed smart robolics vision
for space station and decp- space planctary explorations. The commercial
application poltential exists in 3-D holographic displays, entertaimueent,
document authentication, and finger prints identification.




